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a diicnnunauon hole which is formed on the car- 
tndge and whose opening/closing state differs in 
correspondence to the thickness of the disc sub- 
strate of the optica] disc; and 

sate of the ducrttmnation hole and for generating 
a discrimination sigr.al. 
4. An apparatus according to claim 2, wherein said 
disc discriminating means comprises: 
a canridge for enclosing the opticaJ disc- 
a dtscriminatioa hols which is formed 'on the car- 
tr.dge led ! whose opening/dosing state differs in 
correspondence to the thickness of the disc sub- 
strate of the optical disc; and 
detecting^ means f or d:-ectLng the opeaine/closing 
sate of the discrimination hole and for gsaeratinz 
a discrimination sigraj. 
_ 5. An apparatus according to claim 1, wherein name- 
ical aperruxes of at least :wo or more of said N objective 
lenses differ. j=-—iv C 

_ An apparatus according to claim 2, wherein numer- 
ical apertures of at leas: two or more of said N objective 
lenses duTer. j=— iv C 

7. An optical recordlcg/reproducing apparatus for 
recording, reproducing cr erasing an information signal 
by converging a light flu; onto/from a recording laye- 
throug- a transparent disc substrate, comprising- 

ha ^' S N> N ^ or 
equJ to 2. converging optical systems each com- 
pnsng: " 

light emitting means. 

Objective lenses, whose aberrations have respectiv-'v 
**= corrected for said N disc substrates having 
different thicknesses, each for converging the light 
fl« wntch is emitted from the light emitting meSs 
onto the opticaJ disc, and 
a plurality of photo detecting means each for delet- 
ing i- reflected light from the optical disc; 
.(b) optical head movL-g means which is arranged 
bc:ew the o ptica] disc ^ moves :h= octicai head 
in ;_s rad:al direction of the opticai disc- 
(cj a.se discriminating means for discriminating the 
or the disc substrate of the loaded optical 
dts. and for generating a discrimination signaj in 
. accordance with the result of the discrimination- " 

(d) control means for allowing the light emittinz 
W r ?S l ° the <*™**i optical 

* d u :"~ ,k tie occwe =« of U>e aberration 
du the disc suost.-ate is smallest in accordance 

^nminaricn simaj, to emit lig~t 

W S ±S "J*""" 1 ^-'S^S optical system re- 
co cs reproduces or erases the information signal 
onto/ :;oc the opacai disc. 
8. As apparatus acccrcicg to claim 7. whersin sai-< 
disc discr^nadig means cc =5 ris«: 
a cartridge for enclcsa; ths'optical disc- 

* Sfr =ia * ,i0B fc hc!i w ~= h is f °™=d on the car- 
tnege and whose ope=i-.g/c!csing sate differs in 
correspondence to th: thickness of the disc sub- 
strate of the opticaJ disc: md 

detecung =iariS fcr de:e , :L thc ocenins/'closina 
• state =; the d:scri=i=aticn hole and for genera £j 
a aisc-micat:on sirrtil. 6 
_ 9. An apparatus according :a claim 7. wherein nume-- 
jcal aperture, of at least two or 3 ore of said N cbjeSve 
lenses diiiz:. *v C 



r^o°;dt, n ff ?. ,iC i r<:COrdin8/reproducin 8 a PP"="« for 
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light /!« se-esaag meaj1s fcr ^J^^' 
light fluxa divided bv :hc K aht p« d'vM-,, m 
and for allowing ^ ]ight g h u ^ -«» 

re.iec.ed tne optica] disc- 
(b) optical head moving which is axraneed 

t,^J ^ ctrecticn of the optical disc; 

hie" e^ na ;" S mMnS fCf dis ^™"S the 
dte ^Tr dlS= SUSS:rati of thc Icid ^ optical 
'' « s . neral! ' a 8 a Crimination signal" 
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(d !h C e 0 S «««»«-«S * control signal t0 

the hgnt flux seating means in accorda.net- with 

?u, wv ffiL "' a!: ° n S, ' 5nai 1Rd f ^ selecting the lS 

. disc substrate is sasalleK ^ ! ° the 

^e-a^t?' ^ FdcaJ . h " d reproduces or 

11. An appara:-js accord:-? 'c - r aj-i in ■ 
disc discriminating mean, « nsP S- ^ 
a cartridge fcr enclosing the optical disc- 
a discrimination hoie which is forced or. th- car- 

^SSffS^ d5! " :inS !hC ^--'cicsing 
*^te 0 f ,h e etscr.ir.mation hole and for lencatinf 
a discrimination sigr.aj. *-ne.atjig 

12. An apparatus acccrdi.-e 'o c'ai- in ^ • 

i_ * 6 5 "'* " J * 0r 'io/rro£n a recording 
through a transparent disc substrate. co£%t? ' 
(a) an opticaj he^d including- C0£ =^ ruu '*- 
an optica) waveguide fenced oa a substrate. 
N hgnt ernittmg =ea.,, each for emirtin; a waveguid- 
■ght mto »» optical waveguide. Noes* ,-=17" 
than or equai :o 2. w - 

N hTve V r=S..f '"^i. C °' i:?!srS - Wh0SC ^^tions 
nave respectively been corrected for said N disc 

substrates having different thickneaaei each fo7 
en,. t,ng the waveguide light supplied frc= said N 
lig.n earning ~ SiGS t0 :hc cs . - d . t ^ 
wavcgu.ee a.,d fcf alIow{:) . tf)J ^^J^ 
XI fr . cm 'he optical disc to enter, and 

P". 0 ' 0 <*««=:«■•"•* ^ns each for delecting reHec-d 
I»gni and for generating an infonaarion fignal 



26 

(b) optical head moving means which is arranged • 
below the optica] disc and moves the optica] head 
in the radial direction of the optica] disc; 

(c) selecting means for selecting the light emitting 
means to be allowed to emit the light from among 
the N emitting means; 

(d) disc discriminating means for discriminating the 
thickness of the disc substrate of the loaded optical 
disc and for generating a discrimination signal ac- 
cording to the result of the discrimination; and 

(e) control means for generating a control signal in 
accordance with the discrimination signal, for pro- 
viding said control signal to said selecting means 
and for allowing the light emitting means for emit, 
ting the waveguide light into the converging grat- 
ing coupler in which the occurrence of the aberra- 
tion due to the disc substrate is smallest, 

wherein the optical head records, reproduces or 
erases the information signal onto/from the optical 
disc by the light flu* from the selected light emit- 
ting means. 

14. An apparatus according to claim 13, wherein said 
disc discriminating means comprises: 

a cartridge for enclosing the optical disc; 

a discrimination hoie which is formed on the car- 
tridge and whose opemng/deshz state differs in 
correspondence to the thickness of the disc sub- 
strate of the optical disc; and 

detecting means for detecting the o ce run g/c losing 
state or the discrimination hoie and for generatirz 
a discrimination signal. 

15. An apparatus accord Liz to ciaira 13. wH — ; n 
numerical apenures cf at lease two or more of the^N 
converging gracing couplers differ. 

16. An optical recording/rep reducing apparatus for 
recording, reproducing or erasing an information sisrai 
by converging a light flu* onto/from a recording lave- 
through a transparent disc substrate, comprising- ' 

(a) an optical head including: 

an optical waveguide formed on a substrate. 

light emitting means fcr emirting a wav-guide Uzhi 

into said optica] waveguide, 
light flu* dividing mear.s'fcr dividing the waveguide 

light emitted from the light emitting means into N 

divided waveguide lights. N beins greater than or 

equal to 2, 

• said N converging grating couplers, whose aberra- 
tions have respectively been corrected for said N 
disc substrates having different thicknesses, each 
for emitting each of said N divided wavered- 
lights to the outside cf the optical waveguide and 
for allowing the reflected light from the optical 
disc to enter, and 
N photo detecting means fcr respectively de'ec*— 
said reflected lights from the N converging 
couplers and for generating information signals- 

(b) optical head moving means which is ar-an— < 
below the optical disc and moves the optical head 
in the radial direction of the optical disc- 

(c) output switching means fcr selecting and outcu*. 
ting one of the output signals of said N photo*de- 
tecting means; 

(d) disc discriminating means fcr discriminating the 
thickness of the disc substrate of the loaded optical 
disc and for generating a disc rim ination signai in 
accordance with the result of the discrimina' ; -n- 
and * 
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(e) control neans for generating a control signal to 
the output swuching means in accordance wkh 

d^Z s,gnal and for selecting the photo 

detecung means mt0 wfaich (he w * id / ™ 

enters from the converging grating couple in 
when he occurrence of the aberration due to the 
disc suostrate is smallest. 
17 An apparatus according to claim 16 whe-ein «,V< 
disc discriminating means comprises- d 
a cartridge for enclosing the optical disc- 

^LT^ °", h0lC WWch is f0ra «i °° the car- 
°" °P;^S/c!«ir.3 state d S^L 
correspondence to the thickness of the disc «u£ 
«rate of the optical disc- and 

state of the discrimination hole and for x --=., t ; n ! 
a discrimination simaJ. «-»e.atuig 
18. An apparatus according to ciaim 16 w u„.. 
. a P«- J r« or at le^t tu- 0 or morr of the V 
converging grating couplers dii>- 

(a) an optical head including ~'s- Rs ^S- 
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Iignt emitting means for emittin* a waveauic- ii-t 

into saia opticaj wave S »id- ' 5 
optical path swicchisg means which is arrange or an 

optical path of said waveguide ii- ht and* w^ 

^propagating direction of the waveguide li-i ^ 

N directions in accordance wi :h a 

being greater than or equal <o 2 " ' ' 

hive's-. 8 *'""- 5 ""^ Whcse ai *™°"s 
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suostrates having d : :T-- 1 dlsc 

directions which ar- s£>^ " »M *" C P , ? 3 = n * 
Aching means aVd -~i £ t "T^* 
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oh " ~ Ud V 1 fr=I = :h = optica! disc to eater and 
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lignt and generating an informal sig^aj- 
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Wow the optical disc and moves the c-'t^lS 
di ~-- -"the cpticaldfe" ^ 
W dis^ discnirunacms a sans fcr dis---:-,.- 

Sickness of the disc'subst? t of £ i^S- S 

disc and for generating the.discri ^i^f* 

accordance with the result of the 

and ^~~n; 



28 

(d) control means for generating a control signal to 
the opticaJ path switching means in accordance 
with the discrimination signal and for switching the 
propagating direction of the waveguide light from 
the light emitting means to the direction of the 
converging grating coupler in which the occur- 
rence of the aberration due to the disc substrate is 
smallest, 

wherein the opticaJ head records, reproduces or 
erases the information signal onto/from the optical 
disc by the light flux emitted from the selected 
converging grating coupler. 

20. An apparatus according to claim 19. wherein said 
OpticaJ path switching means combines deflecting 
means for changing the propagating direction of the 
waveguide light by a deflection angle according to a 
input signal. 

and wherein said apparatus comprises: 
tracking error detecting means for delecting a track- 
ing errcr amount of a converged spot which has 
been converged'onto the opticaJ disc and for gener- 
ating a tracking error signal; and 
tracking control means for changing the input signaJ 
to the deflecting means in accordance with said 
tracking error signal and for eliminating the track- 
ing error of the converged spot. 

21. An apparatus according to claim 19. wherein said 
disc discriminating means comprises: 

a cartridge for enclosing the opticaJ disc; 

a discrimination hole which is formed on the car- 
tridge and whose owning/closing slate diners in 
correspondence to the thickness of the disc sub- 
strate of the optical disc; and 

detecting means for detecting the opening/closing 
state of the discrimination hole and for generating 
a discrimination signal. 

22. An apparatus according to claim 20, wherein said 
disc discrimination means comprises: 

a cartridge for enclosing the optical disc; 

a discrimination bole which is formed on the car- 
tridge and whose opening/closing state differs in 
correspondence to the thickness of the disc sub- 
strate of the opticaJ disc; and 

detecting means for detecting the opening/closing 
state of the discrimination hole and for generating 
a discrimination signaJ. 

23. An apparatus according to ciairc 19, wherein 
numerical apertures of at least two or mere of the N 
converging grating couplers differ. 

24. An apparatus according to claim 20, wherein 
numerical apertures of at least two or more of the N 
converging grating couplers differ. J 

25. An optical recording-' reproducing, 
apparatus for recording, reproducing or er 
an information signal on 1 , 
having at least a trans 



information laver bv 



iglU flux onto 



said information lave 
substrate, comprising 



i said transparent 
ical means having 




one of (a) N fwhe, 
apertures. 



*> 21 different numerical 
nt focal distances and (c) 



N differeru^orkitig distances, for converging the 
light Ckfx on said information laver, wherein said 



at least two light emitting means 
each fer emitting said light flux, said at least 
two light emitting means being arranged on 
a common light emission substrate: 

^converging means comprising 
different numerical apertures for converging 
the light fW on sajd information layer of 
said discs. 

whefreii/ said jbonverging means 
converges saW lightAlux as a smaller spot 
diameter. 

wherfe 



jot diameter) is 



aberration c< 
one of said 
to one of said 
one of said transparent 



; employing a larger 
cal apertures, with respect 
aljfiscs having a thinner 
substrate, and 



wherein thicl 
substrates of N type 
about 1.2mm or less 



less of said transparent 
'optical discs are 
tan 1 .2mm. 




\ 26. An optical 
recoraing/reproducing apparatus for 
recording, reproducing or erasing an 
information signal onto/from any one of N 
types (whore N >= 2) of optical discs having 
first layers of different thicknesses, each 
type of said optical discs having at least said 
first layer anava second layer, by converging 
a light flux onto said second layer through 
said first layer, said apparatus comprising: 

at least two light emitting means 
each for emitting skid light flux, said at least 
two light emitting means being arranged on 
a common light emission substrate: 

a converging means comprising 
different numerical apertures for converging 
the light flux on said second layer of discs. 

wherein said converging means 
converges said light flux asV smaller spot 
diameter. \ 

wherein D is aberration corrected, bv 
employing a larger one of said numerical 
apertures, with respect to one of said optical 
discs having a thinner one of said tirst layer. 
and \ 
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yherein thickness of said first layers 
of N tvp^of optical discs are about 1 .2mm 
or less thanM .2mm. 

2y. An optical recording/reproducing 
system comprising: 

a) an optical recording/reproducing 
a pparatus for recording, reproducing or 
erasing an information signal onto/from any 
one of N typos (where N >= 2) of optical 
discs having transparent substrates of 
different thicknesses, each type of said 
optical discs having at least said transparent 
substrate and aminformation layer, bv 
converging a light flux onto said information 
layer through said transparent substrate, said 
a pparatus comprising: 

at least two light emitting means 
each for emitting said light flux, said at least 
two light emitting means being arranged on 
a common light emission substrate: and 
a converging\tpeans\comprising 
different numerical aj&ertures for converging 



the light flux on saii 
discs, T 
wherein said 
converges said 1 



formation layer of 



cor 



erging means 

Her spot 



as 



diameter, 

wherein Dl(spot diameter) ifc 
aberration corrected, by employing a larger 
one of said numerical apemures. with respect 
to one of said optic&discsmavmg a thinner 
one of said transparem^tiba^te, and 

wherein thicknesses rof said 
transparent substrates of N type of optical 
discs are about 1.2mm or less than 1.2mm: 

b) a system controlling means 
coupled to said converging means for 
moving said converging means relative to 
the optical discs loaded in said apparatus to 
traverse a recording track thereof: and 

c) a signal processing moans coupled 
to said photo detecting means fonencoding 
or decoding said information signs 
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28i An optical 
ecording/reproducing system comprising: 
a) an optical recording/reproducing 
a pparatus for recording, reproducing or 



erasing an ii formation signal onto/from any 



one of N types (where N >= 2) of optical 



discs having 



thicknesses 



sach type of said optical discs 



information 



said second 



atle 



Irst layers of different 



having at lea ;t said first layer being 



transparent a id a second laver for storing 



:>y converging a light flux onto 



iver through said first laver. 



said apparatu ; comprising: 



two light emitting means 



each for emitting said light flux, said at least 
two light emitting means being arranged on 
a common ligltt emission substrate: and 

a converging means comprising 
different numerical apertures for converging 
the light flux on said second layer of discs. 

wherein said converging means 
converges said light flux as a smaller spot 
diameter. 

wherein Q is aberration corrected, bv 
employing a lagenone of sa^d numerical 
apertures, with respective 4wo one of said 
optical discs having a thinner one of said 
transparent substrata, and 

wherein thicknesses of said 
transparent substrates of N type of optical 
discs are about 1.2mm or less than 1.2mm: 

b) a system controlling means 
coupled to said converging means for 
moving said converging means relative to 
the optical discs loaded in said apparatus to 
traverse a recording track thereof: and 

c) a signal processing means coupled 
to said photo detecting means for encoding 
or decoding said information signal . 




